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*R£M _ 



SEQ 0001 



IDENTIFICATION 



PRODUCT CODE I 



AC-E697D-MC 



PRODUCT NAME: 



CXKEADO KE11 MODULE 



PRODUCT DATE I 



SEPTEMBER 1978 



MAINTAINER t 



DEC/X11 SUPPORT GROUP 



THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD HOT BE CONSTRUED AS A COMMITMENT 
BY DIGITAL EQUIPMENT CORPORATION. DIGITAL EQUIPMENT 
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT 
MAY APPEAR IN THIS MANUAL • 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE 
PURCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER 
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITALS 
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY 
OTHERWISE BE PROVIDED IN WRITING BY DIGITAL* 

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR 
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL* 

COPYRIGHT (C) 1973,1978 DIGITAL EQUIPMENT CORPORATION 
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1* ABSTRACT t 

KEA IS A BKMQD THAT EXERCISES THE KE11 EXTENDED 
ARITHMETIC ELEMENT. IT TESTS ALL THE KE11 

INSTRUCTIONS INCLUDING LEFT SHIFT, RIGHT SHIFT^ NORMALIZE^ 
MULTIPLY* AND DIYIDE. 

2. REQUIREMENTS 

HARDWARES ONE KE11 EXTENDED ARITHMETIC ELEMENT 

STORAGE: : KEA REQUIRES! 

1. DECIMAL HORDSt 307 

2. OCTAL ^ORDSS 0463 
3« OCTAL BYTES : 1146 

3* PASS DEFINITION: 

ONE PASS OF THE KEA MODULE CONSISTS OF 10. ITERATIONS 
OF THE INSTRUCTION TEST SEQUENCE 

4. EXECUTION TIME I 

KEA RUNNING ALONE ON A PDP11/05 PROCESSOR TAKES 
APPROXIMATELY MINUTES TO COMPLETE ONE PASS. 

5. CONFIGURATION REQUIREMENTS: 

DEFAULT PARAMETERS S 
DEVADR2 177300 
REQUIRED PARAMETERS: 
NONE 

6. DEVICE/OPTION SETUP! 



NONE 
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7. MODULE OPERATIONS 



TEST SEQUENCES 

km SET UP ££11 REGISTER ADDRESSES 
8* TEST LEFT SHIFT - REPORT ERRORS 
C* TEST RIGHT SHIFT - REPORT ERRORS 
D. TEST NORMAUZE - REPORT ERRORS 

I: 



*ORS 

w BACK - REPORT ERRORS 
I* REPORT EUD OF PASS ; RESTART AT B 
8. OPERATIQ1 OPTIOMSf 



TEST MULTIPLY - REPORT ERRORS 
TEST DIVIDE - REPORT ERRORS 
TEST MULTIPY/DOIDE BACK TO I 
IF HOT 10. TIMES REPEAT A-G 



lOiE 

9, HOM-STAff DARD PRINTOUTS: 



HOME I ALL PRINTOUTS HA¥E THE STANDARD FORMATS 
DESCRIBED IN THE DEC/Xll DOCUMENT 



^1 



SEQ 0003 
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SEQ 0004 



;KB11 DEC/X11 EXERCISER MODULE 

BKMOD <KEAD > 1-177300,. 

MODULE 4Q020»KEiD t 1773 

.TITLE KEAD BBC/Xll SYS 

; DDXCOM VERSION 6 



042gjg 042101 

177300 
000000 



mil- 

mm 

001750 
000000 
000000 
Q00Q00 



00000 
00000 



000110* 
000112* 
000114* 
000116* 
000120- 



BEGIN: 
MODNAH: 

xplag: 

ADDR: 
VECTOR: 
BRl: 
BR2: 
DVIDl: 

SRi: 
SR2: 
SR3 : 
SR4: 

******** 

STAT: 

init: 

mi 

ICON?! 

icount: 

SOFCNT: 

hrdcnt: 

SOFPASS 

hrdpas: 
syscnt: 
rannuh: 

CONFIG: 
RESl: 
RES2: 
svro: 

SVR1S 
SVR2: 
SVR3 : 
SVR4: 
SVR5 i 
SVR6: 
CSRA: 
sbadr: 
acsr: 
wasadr: 
astat: 
ERRTYPi 
asb: 
awas: 
RSTRT: 
wdto: 
wdfr: 

INTRS 



E^lfllciSE^MODULE 
23-MAY-78 



a********************** *********** 



*********** 



.ASCII /KEAD / /MODULE 
.B|TE. OPEN 



177300+0 
♦ 

.BYTE 

.BYTE 
+ 1 

OPEN 
OPEN 
OPEN 

**§** 
40020 
START 
MODSP 



1000. 












OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 

OPEN 

OPEN 

OPEN 
OPEN 
RESTRT 
OPEN 
OPEN 
OPEN 



PR?¥*0 
PRT¥*0 



****************** 



NAME. 

;USED TO KEEP TRACK OF WBUFF USAGE 
;1ST DEVICE ADDR. 
;1ST DEVICE VECTOR. 
;1ST BR LEVEL. 
;2ND BR LEVEL. 
;DEVICE INDICATOR 1. 
;SWITCH REGISTER 1 
JSWITCH REGISTER 2 
;SWITCH REGISTER 3 
JSWTTCH REGISTER 4 

*************************************** 

>status word. 

jmodule start addr. 
;m0dule stack pointer. 
>pass counter. 

;| of iterations per pass=1000. 

;loc to count iterations 

;loc to save total soft errors 

;loc to save total hard errors 

;loc to save soft errors per pass 

;lcc to save hard errors per pass 

;# OF SYS errors accumulated 

;holds random i WHEN rand macro is called 

reserved for Monitor use 

;reserved for monitor use 

;reserved for monitor use 

;loc TO SAVE ro. 

;L0C TO SAVE Rl. 

;L0C TO SAVE R2. 

;L0C TO SAVE R3. 

;LOC TO SAVE R4. 

;LOC TO SAVE R5. 

JLOC TO SAVE R6. 

?ADDR of current CSR. 

;ADDR OF GOOD DATA/ OR 

JCONTENTS OF CSR. 

J ADDR OF BAD DATA, OR 

;STATUS REG CONTENTS . 

;TYPE OF ERROR 

JEXPECTED DATA. 

JICTUAL DATA. 

^RESTART ADDRESS AFTER END OF PASS 
;WORDS TO MEMORY PER ITERATION 
;WCRDS FROM MEMORY PER ITERATION 
?jj OF INTERRUPTS PER ITERATION 



11111 
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00000 



M 

1776 



7662 
177640 



;M0DULE IDENTIFICATION NUMBER= 
/MODULE STACK STARTS HERE. 



idnum: 17 

.REPT SPSIZ 
.NLIST 
.WORD 
.LIST 
. ENDR 

MODSP: 

. ********************************************************************* 
;CONSTANTS AND VARIABLES UNIQUE TO THIS MODULE 



AC: 

sc: 

sre: 

mul: 

div: 

NOR : 

LSH: 

ash: 



OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 



; initialization 

start: 
restrt: mov 

MOV 
TST 
MOV 
TST 
MOV 
TST 
MOV 
TST 
MOV 
TSTB 
MOV 
TSTB 
MOV 
TST 
MOV 
TST 
MOV 

/TEST LEFT SHIFT 



ADDR/R5 
R5,DIV 
(5) + 
R5,AC 
(5) + 
R5,MQ 
(5) + 
R5,MUL 
i5)* 
R5,SC 
(5H 
R5,SRE 
(5) + 
R5,NOR 
(55* 
R5,LSH 
(5) + 
R5,ASH 



/GET THE FIRST ADDRESS 
/START BUILDING ALL REG. 



oooooo- 000000 

125252 177620 



1$: 



MOV 
MOV 
MOV 
CMP 
BEG 

• **** 

HRDE 

• *** 

CMP 
BEQ 



U$5252 7 @A 

t-16.£§LSH 
W0,@AC 

. ****** ft* 

!$, BEGIN, NULL 

r*** ******* ****** 

||25252,@MQ 



/LOAD THE MQ WITH ALL ZERO 
/LOAD THE AC WITH 125252 
;LC AD THE SHIFT COUNT WITH 
;IS THE AC ALL ZEROES ? 
;BR IF YES 
******************************** 



ES 
-16. 



********************* 
JMQ = 125252 ?? 
;BR IF YES 



************** 



****** 

k***** 
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?|l 000406* 104405 000000* 000000 

111 000414* 122777 000020 177610 
238 000422* 001403 
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PI 

242 
243 

111 



000424* 104405 000000* 000000 



000432* 012777 



000000 177564 

i m m m m 

49 000462* 001403 



249 000 



000464* 104405 000000* 000000 

00047^' g§|221 000000 177524 

000502* 104405 000000* 000000 

811?: 000110 177514 

000520* 104405 000000* 000000 



mm 

177472 

100005 177452 



000000* 000000 

052520 177432 

000000* 000000 

000003 177420 

000000' 000000 




mil 

65252 



177364 



2$: 



?TEST 

rs: 



*************** 

J?IShSISISt5S!fif.******i. **************************** 

CMPB #20,&SRE ;SRF=20 ?? 

BEQ RS ~" 



, jt***a ft* ******** ********* — 

HRDERS, BEGIN, NULL } 

j *************************** 

RIGHT SHIFT 



******************* 

******************************* 



1$: 



2$: 



JTEST 

nom: 



MOV #0,@MQ ;LQAO THE MQ WITH ZERO 

MOV I-i#§AC ;LOAO THE AC WITH ALL OWES 

MOV #16., BASH ;L0AD THE SHIFT COUNT(ASH) WITH 16 

CMP |100000,@AC ;AC = 100000 ?? 

♦ *2******i********** ************************************ ** 
^S* 2 *^* 1 *-* 5 *****^ 

CMP #0,@MQ ;HAS MQ=0 ?? 

j§8******^*********************^** ************** ********* 
y*25**t*5SI*t**lfL******** ************************ ******* 

CMPB jjllO,@SRE ;HAS THE SRE = 110 ?? 

?S8******2**************i8*******^ **************** ******** 
?*2l*§*§*S*2i*l/*********i* ***************************** 



****** 
****** 

***** 
****** 



2$: 



;TEST 
MLP: 



MOV #125252, @MQ ;LOAD THE MQ WITH 125252 

MOV #170000,§AC ;L0AD THE AC WITH 170000 

CLR §NQR ' ; START NORMALIZE 

CMP #100005, gAC ;UAS AC=100005 ?? 

BEQ 1$ }BR IF YES 

? ************************* ****************************** ******** 

^*S§«*(§i***»*y*********** ****************************** ******** 

6MP #52520, §MQ ;DID THE MQ=52520 ?? 

BEQ 5$ ;BR IF "*="* 

• ****************************** 

v22§55**ISi2<***************************************** 

6mpb #3,@SC ;DIO THE SC=3 ?? 

BEQ MLP ;BR IF YES 

. ************************************ 

HRDERS, BEGIN, NULL ; _ 

• ****************************** 



**************** 



******** 



************** * ** 
********************** 



MOV 
MOV 
CMP 



#125252, @MQ 
#40000, @MUL 
#165252, @AC 



/LOAD THE MQ WITH 125252 
;LOAD MUL WITH 40000 
;KAS AC=165252 ?? 
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000642' 


001403 








000644* 


104405 


oooooo- 


000000 




000652* 
000660* 


mm 


100000 


177344 


1$: 


000662* 


104405 


000000* 


000000 




000670* 
000676- 


122777 

001403 


000300 


177334 


2$: 


000700' 


104405 


000000* 


000000 





000706* 



006722' 012777 
000740* 104405 



000746* 
000754" 



022777 
001403 



mm 



000000* 

152525 



000756* 104405 000000* 000000 




88F° : 



000000 
000022 



BEQ IS 
**************** 

HRDER$#BEGIN,NULI 

• ******* ******** 



******** 



**** **** 



6mp 

m „„„ 

HRDERS, BEG IN, NULL 
****** **************** 



#100000, @MQ 

BEQ 2$ 

.********************** 



000000 
177250 



000000 
177104 



CMPB 

BEQ _ _ 

. ********************* 



#300,gSRE 

DVD 



*************** 
*** ** 



************************** 
HAS MQ=100000 ?? 
BR IF YES 
************ 



Irft**** 
****** 



********************** 
***** 



JTEST 
DVD: 



HRDERS, BEG IN, NULL 

• *;****»* ************* 

DIVIDE 



********************************* 
SAS SRE=30 ?? 
i BR IF YES 
************************************ 

************************************ 



#125252, (?MQ 
|-1. SAC 
I2,|0IV 
SQ,8AC 



?TEST 
MLDV: 



MOV 
MOV 
MOV 
CMP 
BEQ 
• *** 

HRDERS, BEGIN, NULL 
********************** 

CMP #152525, f?MQ 

BEQ MLDV 
******************** 

HRDERS .BEGIN .NULL 

* ******************* 



MULTIPLY AND DIVIDE BACK TO BACK 



JLOAD THE MQ WITH 125252 
;LOAD THE AC WITH -1 
;L0AD DIV WITH 2 AND DIVIDE 
;HAS QUOTIENTS ?? 
;BR IF YES 



******* ft* ************************************ ft*** *&**i 

************************************ 
;WAS MQ=152525 ?? 
JBR IF YES 
************************************ 



***** 
***** 



************************************ 



1$: 



2$: 



MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
CMP 
BEQ 

HRDERS 
****** 

tST 
BEQ 
****** 

mm 

CMPB 



52525, gMQ 
40000, Smul 
40000, |DIV 
40000, Smul 
40000;fDIV 

40000, Smul 
40000, Sdiv 
40000, Smul 
40000, piv 
40000, §MUL 
40000,|dIV 
52525, §MQ 



************ 

BEGIN, NULL 
^ - . - . « -" ******* 



****** 

AC 

* 



************************************ 
************************************ 



*************************** 

** s***i* ****** I* ******* 



********************** 
********************** 



***** 
******* 

******* 
*** **** 
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W 
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- m 



136* 104413 000000* 
001142* 000167 177170 
000001 



HRDERSsBEGIN.NULL 1 

ENDIT$, BEGIN 
J HP LS 
.END 



/S IGNAL END OF ITERATION. 
;HONITOR SHALL TEST END OF PASS 
;DO IT AGAIN 
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AC 

ACSR 

ADDR 

ADDR22= 

ASB 

ASH 

ASTAT 

AHAS 

BEGIN 

BITO = 

iftfo I 

i|f II : 

BITll = 

Bins = 

BIT2 = 
BIT3 = 
BIT4 = 
BITS = 
BIT6 = 
BIT7 = 
BITS = 
BIT9 = 
BREAK$= 
BR1 
BR* 

BTODS = 

CDAT&S- 

CONFIG 

CSRA 

CTR 

DATCKS= 

DATER$= 

DIV 

DVD 

DYID1 

EHDIf 

EXITS = 

GETPASs 

GWBUF$= 

HRDCMT 

HRDER$= 

HRDPAS 

ICONT 

ICOUNT 

IDNUM 

IHIT 

INTR 

LS 

LSH 



000226R 
000102R 

mw 

000106R 
0Q0244R 



001000 

mm* 

000013R 
104421 

mm* 

000100R 

nml 

100706R 

1R 



197f 

m 

313 

186, 

m 



IB 

p 

18 



186 
186 

m 

186 
186 

"6; 

_6 
.86 
186 

i§| 

137; 
186 
186 

m 

345 

w 

138 
186 
186 
171 

111 

186; 

!l 

m\ 

149 
178 



145 
177 
224 
196 



206* 
203 



230 
318 



I8« 

350 



230 
318 



352 
218* 



247* 



235 
337 



251 
347 



240 
342 



251 
347 



256 
350 



308* 310 



282 292 



297 302 



2R2 292 



297 302 
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M|P22S= 

mm 

HLP 
MODSP 

m 

MSGHS = 

MSGSS - 
MSGS - 
MOL 
HOM 
HOR 

HULL s 
OPEI = 



OTOIS = 
PASCNT 



nm = 

P0PSP2= 
p R j ¥ = 

PRTYO = 
PRf ¥1 = 
PRTfl = 
PRTY3 = 
PRTY4 ~ 
PRf YS = 
PR? ¥6 = 
PRf ¥7 - 

Ism = 

POSH = 
POSH2 = 

RIMDS = 

R&MNOM 

RESTRT 

RES1 

RES2 

RS 

RSTRT 
SB ADR 
SC 

SOFCNT 

SOFERS= 

SOFPAS 

SPOINf 

SPSIZ = 

SRE 

SRI 

SR2 

SR3 

SH4 

START 



M)0764R 

888H4R 

Pi 

0Q0526R 

000000 



PooISr 

000004 

111 

388§1§ 

000100 
000140 

dm 
imt 

005746 
024646 

mw 

000** 
00 Ol ^ 

muss 

mm 

000230R 
000042R 
104406 
000046R 



M 



ioi 
00004 



86# 



116* 
230 

m 



000024R 

"-1246R 



203# 
245# 
212* 



179 
214* 



202# 



268* 
37 



186# 



279 



326* 

i 

175 



253 


266* 


274 


287* 


294 


307* 


315 


323* 


328* 


330* 


332* 












256 


261 


272 


277 


282 


292 


297 


302 


159 


160 


161 


162 


163 


164 


165 


166 


176 


177 


186# 


189 


190 


191 


192 


193 
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44f 
59$ 

«: 
m 

64| 
65f 
54* 



MACY11 30A(1052) 12-OCT-78 16:39 PAGE 13 
CROSS REFERENCE TABLE — USER SYMBOLS 




r i9 



000 
001 



ERRORS DETECTED: 

DEFAULT GLOBALS GENERATED: 

XKEAD0,XKEAD0/SOL/CRF:SYM=DDXCOM,XKEAD0 

RUH-?IHES 1 1 .2 SECONDS 
RUN-TIME RATIO: 15/3=5.1 
CORE USED: 7K (13 PAGES) 



